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Abbreviations and Acronyms 

AACE Association for the Advancement of Cost Engineering 

AADT average annual daily traffic 

ACEC Area of Critical Environmental Concern 

AIRFA American Indian Religious Freedom Act 

amsl above mean sea level 

ANSI American National Standards Institute 

APE area of potential effect 

API American Petroleum Institute 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing and Materials 

ATW additional temporary workspace 

BLM Bureau of Land Management 

BMP Best Management Practices 

BNSF Burlington Northern Santa Fe Railway 

bpd  barrels per day  

CAA Clean Air Act 

CAPP Canadian Association of Petroleum Producers 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

CH4 methane 

CMRP Construction, Mitigation, and Reclamation Plan 

CO carbon monoxide 

CO2 carbon dioxide 

ConocoPhillips ConocoPhillips Company 

CRIS Cultural Resources Information Systems Report 
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CWA  Clean Water Act 

dBA  decibels on the A-weighted scale  

DNRC Department of Natural Resources and Conservation 

DOS US Department of State 

EDMS Electronic Document Management System 

EIA Energy Information Administration 

EIS Environmental Impact Statement 

EPA Environmental Protection Agency 

ERP Emergency Response Plan 

ESA Endangered Species Act  

°F Degrees Fahrenheit 

FBE fusion bonded epoxy 

FEMA Federal Emergency Management Agency 

FERC Federal Energy Regulatory Commission 

GHG greenhouse gas 

GIS Geographic Information System  

gpm gallons per minute 

HCA high consequence area 

HDD horizontal directional drilling 

IEC International Electrotechnical Commission 

IPA Integrated Public Awareness Program 

Keystone TransCanada Keystone Pipeline, L.P. 

Ldn day-night (average sound) level 

Leq equivalent sound level 

MAAQS Montana Ambient Air Quality Standards 

MCWCA Montana County Weed Control Act 

MDR Montana Department of Revenue 
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MEPA Montana Environmental Policy Act 

MFSA Major Facility Siting Act 

MFWP Montana Fish, Wildlife and Parks 

mg/L milligrams per liter 

MLA Mineral Leasing Act 

MOP Maximum Operating Pressure 

MOU Memorandum of Understanding 

MTNHP Montana Natural Heritage Program 

MWCA Montana Weed Control Act 

N2O nitrous oxide 

NAAQS National Ambient Air Quality Standards 

NACE National Association of Corrosion Engineers 

NAGPRA Native American Graves Protection and Repatriation Act 

NDT non-destructive testing 

NEPA National Environmental Policy Act 

NHD national hydrographic dataset 

NHPA National Historic Preservation Act 

NNSR Non-Attainment New Source Review 

NO2 nitrogen dioxide 

NPDES National Pollutant Discharge Elimination System 

NPS National Park Service 

NRCS Natural Resource Conservation Service 

NRHP National Register of Historic Places 

NSO no surface occupancy 

NWP Nationwide Permits 

NWR National Wildlife Refuge 

O3 ozone 
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OCC Operations Control Center 

OPS Office of Pipeline Safety 

Pb lead 

PEM palustrine emergent wetlands 

PFO palustrine forested wetlands 

PFYC Potential Fossil Yield Classification 

PHMSA Pipeline and Hazardous Materials Safety Administration 

PM10 particulate matter, 10 microns or less 

PM2.5 particulate matter, 2.5 microns or less 

ppm parts per million 

POD Plan of Development 

ppmw parts per million by weight 

Project Keystone XL Project 

PSD Prevention of Significant Deterioration 

psig pounds per square inch gauge 

PSS palustrine scrub-shrub wetlands 

RMP resource management planning 

ROW right-of-way 

RP recommended practice 

SCADA Supervisory Control and Data Acquisition 

SCORP Statewide Comprehensive Outdoor Recreation Plan 

SHPO State Historical Preservation Officer 

SIP State Implementation Plan 

SO2 sulfur dioxide 

SPCC Spill Prevention, Control, and Countermeasure 

SSURGO Soil Survey Geographic 

SWPA Source Water Protection Area 
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SWPP Storm Water Pollution Prevention Plan 

TCP traditional cultural property 

TDS total dissolved solids 

TLS timing limitations 

TMDL total maximum daily load 

TOP TransCanada Operating Procedure 

tpy tons per year 

TransCanada TransCanada Corporation 

TSS total suspended solids 

µg/m3 micrograms per cubic meter 

US United States 

USACE United States Army Corps of Engineers 

USC United States Code 

USCB United States Census Bureau 

USDA United States Department of Agriculture 

USDOT United States Department of Transportation 

USEPA United States Environmental Protection Agency 

USFWS United States Fish and Wildlife Service 

USGS United States Geological Survey 

vpd vehicles per day 

VRM Visual Resource Management 

WCSB Western Canadian Sedimentary Basin 

WEG Wind Erodibility Group 

WSA Wilderness Study Area 

 



Keystone XL Project – Montana Major Facility Siting Act Application 

Contents 

Abbreviations and Acronyms............................................................................................................................... i 

1.0 Introduction and Description of the Proposed Facilities .....................................................................1-1 
1.1 Introduction ..........................................................................................................................................1-1 
1.2 Description of the Proposed Facilities.................................................................................................1-2 
1.3 Design Characteristics (ARM 17.20.1509) .........................................................................................1-4 

1.3.1 Reports and Documents (ARM 17.20.1509(2))....................................................................1-8 
1.3.2 Design Features (ARM 17.20.1509(3)).................................................................................1-9 
1.3.3 Engineering Description of the Facilities (ARM 17.20.1509(8)).........................................1-11 
1.3.4 Quality Control (ARM 17.20.1509(9)) .................................................................................1-14 
1.3.5 Source of Power for Pump Stations (ARM 17.20.1509(10))..............................................1-15 
1.3.6 Communication Facilities (ARM 17.20.1509(11))...............................................................1-16 
1.3.7 Opportunities and Constraints on Sharing ROWs (ARM 17.20.1509(12))........................1-16 

1.4 Construction Description (ARM 17.20.1511(1)) ...............................................................................1-16 
1.4.1 Overview ..............................................................................................................................1-16 
1.4.2 Explanation of the Work Area (ARM 17.20.1511(2))..........................................................1-26 
1.4.3 Ground Disturbance (ARM 17.20.1511(3)).........................................................................1-26 
1.4.4 Topsoil Salvage and Rock Removal (ARM 17.20.1511(4)) ...............................................1-26 
1.4.5 Types of Roads for Construction and Operations and Maintenance  

(ARM 17.20.1511(5))...........................................................................................................1-26 
1.4.6 Construction ROW (ARM 17.20.1511(6))...........................................................................1-27 
1.4.7 Stream Crossing Alternatives (ARM 17.20.1511(7))..........................................................1-27 
1.4.8 Overhead Stream Crossings (ARM 17.20.1511(8)) ...........................................................1-29 
1.4.9 Construction Camps (ARM 17.20.1511(9)) ........................................................................1-29 
1.4.10 Reclamation Methods (ARM 17.20.1511(10))....................................................................1-29 
1.4.11 Fire Control (ARM 17.20.1511(11)) ....................................................................................1-29 

1.5 Operation and Maintenance Description (ARM 17.20.1512)...........................................................1-30 
1.5.1 Overview (ARM 17.20.1512(1)) ..........................................................................................1-30 
1.5.2 Ability to Withstand Natural Disaster and Human Caused Incidents  

(ARM 17.20.1512(2))...........................................................................................................1-31 
1.5.3 Description of Methods the Applicant will Employ to Control Land Uses on the  

ROW (ARM 17.20.1512(3)).................................................................................................1-33 
1.5.4 Description of ROW Management Procedures Including Vegetation and Weed  

Control, Herbicide Use, and Scheduled Timing (ARM 17.20.1512(4))..............................1-33 
1.5.5 Leak Frequency and Size (ARM 17.20.1512(5))................................................................1-34 
1.5.6 Leak Detection (ARM 17.20.1512(6)) .................................................................................1-34 
1.5.7 Spill Contingency Plan (ARM 17.20.1512(7)).....................................................................1-35 
1.5.8 Abandonment.......................................................................................................................1-35 

 
vi  December 2008 



Keystone XL Project – Montana Major Facility Siting Act Application 

2.0 Facility Costs..............................................................................................................................................2-1 
2.1 Estimated Cost of Facilities (ARM 17.20.811)....................................................................................2-1 
2.2 Linear Facilities, Estimated Annual Cost (ARM 17.20.815)...............................................................2-2 
2.3 Pricing Policy (ARM 17.20.817) ..........................................................................................................2-4 
2.4 Evaluation of Economic Costs and Benefits (ARM 17.20.818) .........................................................2-4 

3.0 Purpose and Explanation of Need (ARM 17.20.928) .............................................................................3-1 
3.1 Increasing Crude Oil Demand in the US.............................................................................................3-1 
3.2 Decreasing Domestic Crude Oil Supply .............................................................................................3-1 
3.3 Increasing WCSB Crude Oil Supply ...................................................................................................3-1 
3.4 Further Supply Diversification to Canadian Crude Oil........................................................................3-2 
3.5 Binding Shipper Commitments ...........................................................................................................3-2 
3.6 Interconnection Agreements (ARM 17.20.929) ..................................................................................3-2 

4.0 Analysis of Alternatives............................................................................................................................4-1 
4.1 Evaluation of Alternatives (ARM 17.20.1311).....................................................................................4-1 

4.1.1 No Action Alternative .............................................................................................................4-4 
4.1.2 Route Alternatives .................................................................................................................4-5 

4.2 Alternative Siting Study (ARM 17.20.1426 and Circular MFSA-2) ....................................................4-6 
4.2.1 Delineation of the Study Area (Circular MFSA-2, Section 3.2) ............................................4-6 
4.2.2 Overview Survey (Circular MFSA-2, Sections 3.3, 3.4, and 3.5).........................................4-6 

4.3 Baseline Study Requirements (ARM 17.20.1426 and Circular MFSA-2)..........................................4-7 
4.3.1 Introduction ............................................................................................................................4-7 
4.3.2 Land Use/Recreation.............................................................................................................4-8 
4.3.3 Vegetation............................................................................................................................4-15 
4.3.4 Wildlife and Fisheries...........................................................................................................4-22 
4.3.5 Water Resources.................................................................................................................4-50 
4.3.6 Geology................................................................................................................................4-72 
4.3.7 Soils......................................................................................................................................4-98 
4.3.8 Paleontology ......................................................................................................................4-105 
4.3.9 Cultural Resources ............................................................................................................4-109 
4.3.10 Visual Resources...............................................................................................................4-117 
4.3.11 Transportation....................................................................................................................4-133 
4.3.12 Socioeconomics and Environmental Justice ....................................................................4-139 
4.3.13 Noise and Electrical Effects (Circular MFSA-2, Section 3.7(19)(a)(e), and  

Section 3.8(1)(h))...............................................................................................................4-162 
4.3.14 Air Quality...........................................................................................................................4-165 
4.3.15 Cumulative Impacts ...........................................................................................................4-171 

4.4 Comparison of Alternatives (Circular MFSA-2, Section 3.9)..........................................................4-172 
4.5 Selection of Preferred Facility Location (Circular MFSA-2,  Section 3.10)....................................4-180 

4.5.1 Keystone’s Selection Criteria (Circular MFSA-2, Section 3.10(1)(a))..............................4-180 

 
vii  December 2008 



Keystone XL Project – Montana Major Facility Siting Act Application 

 
 viii December 2008 

4.5.2 Application of Preferred Location Criteria (Circular MFSA-2,  Section 3.10(1)(b))..........4-182 
4.5.3 Relative Importance of Categories (Circular MFSA-2, Section 3.10(1)(c)) .....................4-182 
4.5.4 Avoidance Areas (Circular MFSA-2, Section 3.10(1)(d)) .................................................4-182 
4.5.5 Other Areas (Circular MFSA-2, Section 3.10(1)(e)) .........................................................4-182 
4.5.6 Conclusion .........................................................................................................................4-183 

5.0 Consultation and Coordination..................................................................................................................5-1 
5.1 Agency Coordination and Consultation ..............................................................................................5-1 
5.2 Federal Approval Process and Authorizing Actions ...........................................................................5-1 

5.2.1 Department of State...............................................................................................................5-1 
5.2.2 Bureau of Land Management................................................................................................5-1 
5.2.3 US Army Corps of Engineers Section 404 (Clean Water Act) Nationwide Permits  

and Section 10 (Rivers and Harbors Act) Permits................................................................5-2 
5.2.4 Section 106 National Historic Preservation Act ....................................................................5-2 
5.2.5 US Fish and Wildlife Service.................................................................................................5-3 
5.2.6 Office of Pipeline Safety ........................................................................................................5-3 
5.2.7 Permits and Relationship to Non-federal Policies, Plans, and Programs............................5-4 

5.3 Public Meetings .................................................................................................................................5-10 
5.3.1 Public Participation and Open Houses ...............................................................................5-10 



Keystone XL Project – Montana Major Facility Siting Act Application 

List of Tables 
Table 1-1 Pump Stations in Montana...........................................................................................................1-4 
Table 1-2 Pipe Design Parameters and Specifications .............................................................................1-11 
Table 1-3 Pipe Segments with MOP of 1,600 psig ....................................................................................1-12 
Table 1-4 Minimum Pipeline Cover ............................................................................................................1-13 
Table 1-5 Project Valve Locations in Montana ..........................................................................................1-13 
Table 1-6 Location and Size of Proposed Electrical Power Lines in Montana .........................................1-16 
Table 1-7 Waterbodies Crossed in Montana using the HDD Method.......................................................1-24 
Table 1-8 Resulting Construction Times Based on Estimates of Schedule (calendar days)...................1-25 
Table 1-9 Quantification of Regional Natural Hazards in Montana...........................................................1-31 
Table 2-1 Project Capital Costs in and outside Montana ............................................................................2-1 
Table 2-2 Linear Facilities, Estimated Annual Costs ...................................................................................2-2 
Table 4-1 Surface Ownership Crossed by the Alternative Routes in Miles ................................................4-8 
Table 4-2 Land Use Type Crossed by the Alternative Routes (Miles) ........................................................4-9 
Table 4-3 Land Use Type Crossed by the Alternative Routes (Acres) .......................................................4-9 
Table 4-4 Developed Land Use Type (Miles) ............................................................................................4-10 
Table 4-5 Potential Residences/Structures within 500 feet of Facilities Along Alternative Routes..........4-10 
Table 4-6 Recreation and Special Interest Areas Crossed in Montana....................................................4-11 
Table 4-7 Summary of Route-Specific Land Use Impacts ........................................................................4-14 
Table 4-8 Vegetation Types Crossed in Montana .....................................................................................4-15 
Table 4-9 Summary of Route-Specific Vegetation Impacts.......................................................................4-21 
Table 4-10 Game and Commercial Fish Spawning Periods and Habitat ...................................................4-25 
Table 4-11 Big Game Winter Ranges Crossed by Route A ........................................................................4-27 
Table 4-12 Route A – Prairie Dog Towns Identified during the September 2008 Aerial Surveys...........4-27 
Table 4-13 Game Fisheries in Waterbodies Crossed or Downstream of Route A.....................................4-28 
Table 4-14 Big Game Winter Ranges Crossed by Route A1A....................................................................4-30 
Table 4-15 Route A1A – Black-tailed Prairie Dog Towns Identified during the September 2008  

Aerial Surveys ............................................................................................................................4-30 
Table 4-16 Game Fisheries in Waterbodies Crossed or Downstream of Route A1A ................................4-31 
Table 4-17 Big Game Winter Ranges Crossed by Route B ........................................................................4-33 
Table 4-18 Game Fisheries in Waterbodies Crossed or Downstream of Route B.....................................4-35 
Table 4-19 Seasonal Timing Restrictions and Buffers for Big Game, Greater Sage-Grouse,  

Sharp-tailed Grouse, Migratory Birds, Bald Eagles, and Raptors ............................................4-40 
Table 4-20 Piping Plover Critical Habitat within the Study Area................................................................4-44 
Table 4-21 Summary of Route-Specific Wildlife, Fisheries and Special Status Species Impacts .............4-47 
Table 4-22 Total Waterbody Crossings for Route A ....................................................................................4-54 

 
x  December 2008 



Keystone XL Project – Montana Major Facility Siting Act Application 

Table 4-23 Waterbodies Greater than 10 Acres within 10 Miles Downstream of Route A Crossing.........4-54 
Table 4-24 Impaired Waterbodies Crossed by Route A..............................................................................4-55 
Table 4-25 Significant Floodplains along Route A.......................................................................................4-56 
Table 4-26 Potential Hydrostatic Testing Water Sources and Drainage Basins for Route A.....................4-56 
Table 4-27 Total Waterbody Crossings for Route A1A ...............................................................................4-58 
Table 4-28 Waterbodies Greater than 10 Acres within 10 Miles Downstream of Route A1A Crossing ....4-58 
Table 4-29 Impaired Waterbodies Crossed by Route A1A .........................................................................4-59 
Table 4-30 Significant Floodplains Crossed by Route A1A.........................................................................4-60 
Table 4-31 Potential Hydrostatic Testing Water Sources and Drainage Basins for Route A1A ................4-60 
Table 4-32 Number and Type of Waterbodies Crossed by Route B...........................................................4-61 
Table 4-33 Waterbodies Greater than 10 Acres within 10 Miles Downstream of Route B  

Crossing Locations .....................................................................................................................4-61 
Table 4-34 Impaired Waterbodies Crossed by Route B..............................................................................4-62 
Table 4-35 Significant Floodplains Along Route B.......................................................................................4-66 
Table 4-36 Potential Hydrostatic Testing Water Sources and Drainage Basins for Route B.....................4-66 
Table 4-37 Summary of Route-Specific Water Resources Impacts............................................................4-71 
Table 4-38 Summary of Geologic and Paleontological Resources Along Route A....................................4-74 
Table 4-39 Summary of Geologic and Paleontological Resources Along Route A1A ...............................4-77 
Table 4-40 Summary of Geologic and Paleontological Resources Along Route B....................................4-79 
Table 4-41 Oil and Gas Wells within 1,320 Feet of Route A .......................................................................4-82 
Table 4-42 Oil and Gas Wells within 1,320 feet of Route A1A....................................................................4-83 
Table 4-43 Oil and Gas Wells within 1,320 feet of Route B ........................................................................4-85 
Table 4-44 Landslide Incidence and Susceptibility Along Route A.............................................................4-87 
Table 4-45 Landslide Incidence and Susceptibility Along Route A1A ........................................................4-88 
Table 4-46 Landslide Incidence and Susceptibility Areas Along Route B ..................................................4-88 
Table 4-47 Summary of Route-Specific Geology Impacts ..........................................................................4-93 
Table 4-48 Summary of Sensitive Soils along the Proposed Keystone XL Project in Montana  

(Miles Crossed)...........................................................................................................................4-99 
Table 4-49 Summary of Route-Specific Soils Impacts ..............................................................................4-104 
Table 4-50 Summary of Route-Specific Paleontology Impacts.................................................................4-108 
Table 4-51 Tribal Contact List in Montana .................................................................................................4-110 
Table 4-52 Class I File/Records Search Results .......................................................................................4-110 
Table 4-53 Results of Aerial Reconnaissance of Routes ..........................................................................4-111 
Table 4-54 Summary of Route-Specific Cultural Resources Impacts.......................................................4-115 
Table 4-55 BLM VRM Class Objectives.....................................................................................................4-118 
Table 4-56 Alternative A Route Miles by VRM Class ................................................................................4-121 

 
xi  December 2008 



Keystone XL Project – Montana Major Facility Siting Act Application 

Table 4-57 Alternative A1A Route Miles by VRM Class............................................................................4-124 
Table 4-58 Alternative B Route Miles by VRM Class ................................................................................4-127 
Table 4-59 Summary of Route-Specific Visual Resources Impacts .........................................................4-132 
Table 4-60 Roadways and Railroads Crossed by Route A in Montana....................................................4-134 
Table 4-61 Location of Major Roads and Railroads Crossed by Route A in Montana.............................4-134 
Table 4-62 Roadways and Railroads Crossed by Route A1A in Montana ...............................................4-134 
Table 4-63 Location of Major Roads and Railroads Crossed by Route A1A in Montana ........................4-135 
Table 4-64 Roadways and Railroads Crossed by Route B .......................................................................4-135 
Table 4-65 Location of Major Roads and Railroads Crossed by Route B in Montana.............................4-136 
Table 4-66 Summary Comparison..............................................................................................................4-136 
Table 4-67 Summary of Ownership Crossed by Access Road for Construction......................................4-137 
Table 4-68 Summary of Route-Specific Transportation Impacts ..............................................................4-138 
Table 4-69 Affected Communities Along the Alternative Routes ..............................................................4-140 
Table 4-70 Socioeconomic Conditions in Affected Counties Along the Project .......................................4-140 
Table 4-71 Employment and Income Conditions in Affected Counties Along the  

KXL Pipeline Project.................................................................................................................4-142 
Table 4-72 Semi-skilled and Skilled Labor in Eastern Montana................................................................4-144 
Table 4-73 Housing Assessment for Counties Along the Project .............................................................4-144 
Table 4-74 Existing Public Services and Facilities Along the Pipeline Route...........................................4-146 
Table 4-75 2002 Operations Budget for Public Services...........................................................................4-148 
Table 4-76 Property Mill Levies and Tax Rates for the Project .................................................................4-149 
Table 4-77 Environmental Justice Statistics in Affected Counties ............................................................4-151 
Table 4-78 Social Statistics in Affected Communities1 ..............................................................................4-153 
Table 4-79 Construction Spreads Associated with the Project .................................................................4-159 
Table 4-80 Summary of Route-Specific Socioeconomics and Environmental Justice Impacts...............4-161 
Table 4-81 Structures/Residences within 500 Feet of Facilities Along Alternative Routes  

in Montana ................................................................................................................................4-163 
Table 4-82 Summary of Route-Specific Noise Impacts.............................................................................4-164 
Table 4-83 Climate Data in the Vicinity of the Keystone XL Project .........................................................4-166 
Table 4-84 Ambient Air Quality Standards.................................................................................................4-167 
Table 4-85 Summary of Route-Specific Air Impacts..................................................................................4-171 
Table 4-86 Alternative Routes Summary Statistics from Morgan, Montana to Steele City,  

Nebraska (Circular MFSA-2, Section 3.9(1)(a)) ......................................................................4-173 
Table 4-87 Comparison of the Most Important Impacts for the Alternative Facility Locations in  

Montana (Circular MFSA-2, Section 3.9(1)(a) and (b))...........................................................4-175 
Table 4-88 Ranking of Alternative Facility Locations (Circular MFSA-2, Section 3.9(1)(c)......................4-179 
Table 5-1 Permits, Licenses, Approval, and Consultation Requirements...................................................5-4 

 
xii  December 2008 



Keystone XL Project – Montana Major Facility Siting Act Application 

 
 xiii December 2008 

 

List of Figures 

Figure 1-1 Proposed Project Route ...............................................................................................................1-2 
Figure 1-2 Montana Pipeline and Facility Map..............................................................................................1-5 
Figure 1-3 Plot Plan for Pump Station with Pig Launcher and Receiver......................................................1-6 
Figure 1-4 Plot Plan of Intermediate Mainline Valve.....................................................................................1-7 
Figure 1-5 Typical Construction ROW with 25-foot Minimum Offset..........................................................1-17 
Figure 1-6 Typical Uncased Bored Road/Railway Crossing.......................................................................1-22 
Figure 1-7 Cross Section of a Typical Construction ROW (Not to Scale)..................................................1-28 
Figure 4-1 Minority Populations Along Proposed Pipeline Route – Phase II ...........................................4-155 
Figure 4-2 Poverty Distribution Along Proposed Pipeline Route – Phase II ............................................4-156 
 


	Cover_Acc_TOC_12-12-08
	Abbreviations and Acronyms
	Contents
	List of Tables
	List of Figures




